Technologies for population control of tilapia in the Philippines by Guerrero III, Rafael D.
285
TECHNOLOGIES FOR POPULATION CONTROL OF TILAPIA 
IN THE PHILIPPINES
R afae l D. G uerrero  I I I
C e n tra l Luzon S ta te  U n iv e rs ity
286
TECHNOLOGIES FOR POPULATION CONTROL OF T ILA P IA  
IN  THE PHILIPPINES
R a fa e l D. G u e rre ro  I I I
C e n t r a l  Luzon  S ta te  U n iv e r s i t y
I n t r o d u c t io n
T i la p ia  i s  one o f  th e  m o s t im p o r ta n t  fo o d f is h e s  c u l t u r e d  in  
th e  w o r ld  (B a rdach  e t  a l . , 1 9 7 2 ). One s p e c ie s ,  T i la p ia  m ossam bica , 
i s  e x te n s iv e ly  c u l t i v a t e d  i n  o v e r  25 c o u n t r ie s .
T . m ossam bica was in t ro d u c e d  t o  th e  P h i l ip p in e s  i n  1950 . O th e r  
t i l a p i a  s p e c ie s  w e re  im p o r te d  i n  1973 (T . n i l o t i c a ) and  1977 (T . a u re a ) . 
No re c o rd  i s  a v a i la b le  f o r  th e  in t r o d u c t io n  o f  th e  f o u r t h  s p e c ie s ,  T . 
z i l l i i , w h ic h  was f i r s t  re c o g n iz e d  i n  1974.
C u ltu r e  o f  t i l a p i a  i s  an  im p o r ta n t  s o u rc e  o f  lo w  c o s t  a n im a l 
p r o te in  i n  d e v e lo p in g  c o u n t r ie s .  I t  i s  easy  t o  b re e d , r e s i s t a n t  t o  
p a r a s i te s  and d is e a s e s  and e c o n o m ic a l t o  g ro w . T i la p ia  f a m in g  i n  th e  
P h i l ip p in e s  has been  fo u n d  t o  be  p r o f i t a b le  (T id o n  and L ib r e r o ,  1 9 7 8 ).
A m a jo r  p ro b le m  fa c e d  b y  t i l a p i a  c u l t u r i s t s  th ro u g h o u t  th e  w o r ld  
i s  f r e q u e n t  b re e d in g  i n  ponds w h ic h  le a d s  to  o v e rc ro w d in g  and s tu n te d  
g ro w th .  I n  c o u n t r ie s  w h e re  m a rk e ta b le  s iz e  f i s h  i s  la r g e ,  a h a r v e s t  o f  
s m a l l- s iz e d  f i s h  fe tc h e s  a lo w e r  p r ic e .
Many te c h n iq u e s  have  been  t r i e d  to  s o lv e  th e  o v e r  p o p u la t io n  
p ro b le m  o f  t i l a p i a  i n  p o n d s . These te c h n iq u e s  in c lu d e  m onosex c u l t u r e ,  
p o ly c u l t u r e  w i t h  p is iv o r o u s  f i s h e s ,  cage c u l t u r e ,  h y b r id i z a t io n  and sex 
r e v e r s a l  (G u e r re ro , 1 9 7 5 ).
T h is  p a p e r re v ie w s  th e  te c h n o lo g ie s  f o r  p o p u la t io n  c o n t r o l  o f  
t i l a p i a  t e s te d  i n  th e  P h i l ip p in e s .
Monosex C u ltu r e  o f  T i la p ia
Monosex c u l t u r e  f o r  c o n t r o l l i n g  t i l a p i a  r e p r o d u c t io n  was f i r s t  
a p p l ie d  i n  E a s t A f r i c a  (Maar e t  a l . , 1 9 6 6 ) .  The te c h n iq u e  i s  done b y  
m a n u a lly  s e p a ra t in g  th e  sexes o f  t i l a p i a .  M a les  a re  g e n e r a l ly  p r e fe r r e d  
o v e r  fe m a le s  because  o f  t h e i r  f a s t e r  g ro w th .
G u e rre ro  and  G u e rre ro  (1975) te s te d  monosex c u l t u r e  o f  m a le  
T i la p ia  m ossam bica a t  th e  F re s h w a te r  A q u a c u ltu re  C e n te r  i n  CLSU, Nueva 
E c i ja .  M a les  s to c k e d  a t  1 0 ,0 0 0 /h a  gave  a n e t  p ro d u c t io n  o f  730 k g /h a  o f  
h a r v e s ta b le  s iz e  f i s h  i n  60 d a y s .
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The te c h n o lo g y  f o r  monosex c u l t u r e  i s  r e l a t i v e l y  s im p le  and 
ca n  be  e a s i l y  im p a r te d  t o  f is h fa r m e r s  i n  th e  P h i l ip p in e s .  I t s  
a p p l ic a t io n ,  h o w e ve r, f o r  la r g e - s c a le  p r o d u c t io n  may be  ham pered b y  
th e  la c k  o f  p o s t - f in g e r l in g s  f o r  s e x in g .
C u ltu r e  o f  T i la p ia  w i t h  P is c iv o r o u s  F is h e s
S to c k in g  o f  p is c iv o r o u s  f i s h e s  i n  t i l a p i a  ponds has  a ls o  been  
a p p l ie d  i n  th e  P h i l ip p in e s .  I n  t h i s  te c h n iq u e ,  r e p r o d u c t io n  o f  t i l a p i a  
i s  c ro p p e d  b y  th e  c a rn iv o ro u s  s p e c ie s  w h ic h  a re  u s u a l ly  o f  h ig h e r  v a lu e .
The m u d fis h ,  O p h ic e p h a lu s  s t r i a t u s , has  been  c u l t u r e d  w i t h  
T . m ossam bica i n  f r e s h w a te r  ponds to  c o n t r o l  r e p r o d u c t io n  o f  th e  l a t t e r  
( In la n d  F is h e r ie s  P r o je c t ,  1 9 7 5 ). P o o r re c o v e ry  o f  th e  m u d fis h  a t  
h a r v e s t  was a t t r i b u t e d  to  c a n n ib a l is m  and  e scap e .
The b ra c k is h w a te r  A q u a c u ltu re  C e n te r  i n  Leganes , I l o i l o  has 
e v a lu a te d  th e  e f f i c i e n c y  o f  th e  te n p o u n d e r ( In la n d  F is h e r ie s  P r o je c t ,  
1976a) and  ta rp o n  ( IF P , 1976b) i n  c o n t r o l l i n g  th e  r e p r o d u c t io n  o f  
T . m ossam b ica . Use o f  th e  tw o  c a rn iv o r o u s  s p e c ie s  i n  b ra c k is h w a te r  
ponds has shown p ro m is e .
Sex R e v e rs a l o f  T i la p ia
S in c e  th e  w o rk  o f  C lem ens and I n s le e  (1968) on  th e  in d u c e d  sex 
r e v e r s a l  o f  T.  m ossam bica u s in g  s y n th e t ic  horm one , th e  te c h n iq u e  has 
been  s u c c e s s fu l ly  a p p l ie d  on  T . a u re a  (G u e r re ro ,  1 9 7 5 ), T . n i l o t i c a  
(G u e rre ro  and  A b e l la ,  1977) and T . z i l l i i  (W oiwode, 1 9 7 6 ).
A r t i f i c i a l  sex r e v e r s a l  in v o lv e s  th e  fe e d in g  o f  s e x u a l ly  u n d i f f i ­
r e n t ia t e d  t i l a p i a  f r y  w i t h  h o rm o n a l s t e r o id s  ( e . g . ,  m e th y l te s to s te ro n e  
and e th y n y l te s to s te r o n e )  t o  a c h ie v e  m a s c u l in iz a t io n  o f  g e n e t ic  fe m a le s . 
A p p l ic a t io n  o f  th e  te c h n iq u e  f o r  c o m m e rc ia l p r o d u c t io n  o f  T . m ossam bica 
has b een  d e m o n s tra te d  t o  be e c o n o m ic a lly  f e a s ib le  (G u e r re ro ,  1 9 7 6 ).
The sex r e v e r s a l  m e thod  o f  p o p u la t io n  c o n t r o l  f o r  t i l a p i a  r e q u ir e s  
in t e n s iv e  c u l t u r e  f a c i l i t i e s  f o r  e f f e c t i v e  t r e a tm e n t  and a h a tc h e ry  f o r  
p ro d u c in g  th e  needed f r y .
Cage C u ltu r e  o f  T i la p ia
The c u l t u r e  o f  T . a u re a  i n  f l o a t i n g  cages was fo u n d  e f f e c t i v e  in  
c o n t r o l l i n g  r e p r o d u c t io n  o f  th e  f i s h  i n  th e  U n ite d  S ta te s  (Pagan, 1 9 6 9 ). 
Cage c u l t u r e  o f  T . n i l o t i c a  i n  th e  P h i l ip p in e s  a ls o  in d ic a te d  e f fe c t iv e n e s s  
o f  th e  te c h n iq u e  i n  l i m i t i n g  r e p r o d u c t io n  (G u e r re ro ,  1 9 7 8 ).
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Mouthbrooding T. mossambica were found by Guerrero (1975) in 
cages stocked with females only. These females were believed to have 
successfully mated with males outside the cages. Cruz and Laudencia 
(1976) reported that feeding of T. mossambica breeders in cages with 
ipil-ipil leaf meal significantly reduced production of young compared 
with the unfed fish.
Hybridization of Tilapia
All-male broods have been produced with the hybridization of 
tilapia species in Malacca (Hickling, 1960), Brazil (Lovshin, 1975) and 
Israel Pruginin et al., 1975). In the Philippines, the crossing of male 
T. aurea and female T. nilotica has yielded 75% male hybrids (Guerrero, 
unpublished data).
Summary
Technologies for the population control of tilapia such as monosex 
culture, sex reversal and cage culture have been evaluated and found 
effective in the Philippines. Application of the monosex culture and 
sex reversal techniques has increased yields of marketable-size T. 
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